Assessment of the accuracy of portable monitors for halitosis evaluation in subjects without malodor complaint. Are they reliable for clinical practice? impact in quality of life and social restraints. Recently, the use of Breath Alert™ accuracy and compared the results of both devices simultaneously. Objective:
Introduction
Halitosis is a universally experienced condition that has a variety of physiologic, pathologic and adaptive etiologic factors and affects nearly 15 to 30% of the population 5, 7, 11, 21 . The gold standard method to evaluate halitosis is the organoleptic or "sniff" test (OT), which access all oral odorants collectively. In this test, the examiner uses the sense of smell to detect malodor and subjectively score patients' halitosis 21 .
It has some important drawbacks, such as being dependent on someone's interpretation about the quality of the odor and the offensiveness score of the smell. Subjective measures are an issue in research, since objective data are more likely to be standardized.
In addition, the organoleptic test requires calibration and can be an embarrassing procedure 1, 15 . Therefore, of other methods in order to decrease the need of performing OT.
Many efforts have been made to create reliable and objective methods to evaluate halitosis. Halimeter™ (Interscan Corporation, Chatsworth, CA, USA) is a portable monitor that measure the amount of sulphur compounds responsible for bad breath. However, it still does not meet all the requirements to be considered an "ideal" device in the assessment of halitosis 25 . Breath Alert™ is another device that (Tanita Corporation, Tokyo, Kantõ, Japan) has been gaining special attention in clinical practice 3, 6, 12, 13, 17 . It is a small handheld breath-checking equipment that measures and calculates the volatile sulphur compounds and hydrocarbon gases in expired air. Nevertheless, not in clinical practice.
We believe not enough studies have accessed the breath odor quality in patients without chief complaint of halitosis. Since some patients with halitosis might be unaware of their condition, we aimed to study a population more representative of daily clinical practice. Thus, the main purpose of this study was to access simultaneously the accuracy of Breath Alert™ and Halimeter™ in patients without chief complaint of halitosis, using the OT as "gold standard." We also hypothesized that the concomitant use of both methods could enhance the diagnostic accuracy of halitosis, and thus could be helpful in decreasing the use of OT in clinical practice.
Material and methods
The study design has followed the guidelines for quality of evidence for studies of diagnostic accuracy 
Subjects
The sample was composed of men and women the following criteria were eligible: not diagnosed with gingival and or chronic periodontal diseases based on 2 and without complaint of halitosis. In addition, oralthe previous 3 weeks) represented the exclusion criteria.
The subjects were informed about the breath malodor examination and received written instructions for the next appointment. They were instructed to not consume garlic, onion, spicy foods, and alcohol.
Gargling oral rinse and breath fresheners during 24 hours before the breath examination were not allowed as well. They were also instructed to not smoke during the 12 hours preceding the evaluation. Within the previous 2 hours, the subjects had to abstain the use of aromatic beverage, such as tea or coffee. They were Assessment of the accuracy of portable monitors for halitosis evaluation in subjects without malodor complaint. Are they reliable for clinical practice? The OT was positive for 21 participants (62%) (Figure 1 ). The area under the ROC curve was 0.67 BA, respectively. The sensitivity was 33% and 24%
for HT and BA, respectively ( Table 1 ).
The combined usage of HT and BA provided 11 positive results, being 9 (43%) out of the total of 21 positive cases. Using simultaneously all the methods and eleven as negative in the same way. (Figure 2 ).
The ppb mean value of VSC of the three positive cases was 167, 156 and 110 ppb (data not shown). . In this study, the accuracy of HT and BA were both low (Table 1) , which showed that none of them could be reliable for the diagnosis of halitosis in the studied sample. When a diagnostic tool has high sensitivity, its negative test result will indicate the absence of the abnormal and the test result is positive, the probability of an abnormal condition will be strong. Although the study sample was relatively small 
Conclusion
Considering the design and drawbacks of this study, we conclude that the measurement of the VSC levels detected by portable devices can be used as an adjuvant tool with OT in subjects without malodor Finally, these devices can be also very useful for patient's follow-up and to differentiate distinct types of halitosis, such as those caused by great amount of sulphur compounds from others (i.e. organic volatile compounds).
